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ELECTRICAL CONNECTOR 

FIELD OF THE INVENTION 
This invention relates generally to electrical signal transmission, and relates more 
5 particularly to electrical connectors. 

BACKGROUND OF THE INVENTION 
Electrical connectors of many descriptions have been produced in order to enable 
electrical signal transmission among various electronic components. Some electrical connectors 

10 are made to light up under certain conditions; these electrical connectors are referred to herein as 
lighted electrical connectors. Lighted electrical connectors can provide a mmiber of advantages 
over electrical cormectors that are not Ughted. An as example, Ughted electrical connectors can 
offer confirmation that an electrical cormection has been made. As another example, a lighted 
electrical coimector can be easier to find than a non-Ughted electrical connector, especially in an 

1 5 area with poor or low lighting. As yet another example, lighted electrical connectors can be more 
decorative or aesthetically pleasing than non-Ughted electrical cormectors. 

Existing lighted electrical cormectors, however, are flawed in that much of the available 
light is lost to intemal reflection, and in that they are only capable of providing Ught at a uniform 
intensity at all regions of the lighted electrical connector. Accordingly, there exists a need for a 

20 Ughted electrical connector that reduces the light lost to intemal reflection, and that is capable of 
providing different levels of illumination at different regions. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be better understood from a reading of the following detailed 
description, taken in conjunction with the accompanying figures in the drawings in which: 

FIG. 1 is an isometric view of an electrical connector according to an embodiment of the 
5 invention; and 

FIG. 2 is a fiowchart illustrating a method of manufacturing an electrical connector 
according to an embodiment of the invention. 

For simplicity and clarity of illustration, the drawing figures illustrate the general manner 
of construction, and descriptions and details of well-known features and techniques may be 
10 omitted to avoid unnecessarily obscuring the invention. Additionally, elements in the drawing 
figures are not necessarily drawn to scale. For example, the dimensions of some of the elements 
in the figures may be exaggerated relative to other elements to help improve understanding of 
embodiments of the present invention. The same reference numerals in different figures denote 
the same elements. 

15 The terms "first," "second," "third," "fourth," and the like in the description and in the 

claims, if any, are used for distinguishing between similar elements and not necessarily for 
describing a particular sequential or chronological order. It is to be understood that the terms so 
used are interchangeable under appropriate circumstances such that the embodiments of the 
invention described herein are, for example, capable of operation in sequences other than those 

20 illustrated or otherwise described herein. Furthermore, the terms "comprise," "include," "have," 
and any variations thereof, are intended to cover a non-exclusive inclusion, such that a process, 
method, article, or apparatus that comprises a Hst of elements is not necessarily limited to those 
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elements, but may include other elements not expressly listed or inherent to such process, 
method, article, or apparatus. 

The terms "left," "right," "front," "back," "top," "bottom," "over," "under," and the like 
in the description and in the claims, if any, are used for descriptive purposes and not necessarily 
5 for describing permanent relative positions. It is to be understood that the terms so used are 
interchangeable under appropriate circumstances such that the embodiments of the invention 
described herein are, for example, capable of operation in other orientations than those illustrated 
or otherwise described herein. The term "coupled," as used herein, is defined as directly or 
indirectly connected in an electrical, mechanical, or other manner. 

10 

DETAILED DESCRIPTION OF THE DRAWINGS 
In one embodiment of the invention, an electrical connector comprises a housing and a 
light source inside the housing. The housing has a surface. A first portion of the surface permits 
the passage of a first amount of light fi-om the light source, and a second portion of the surface 
15 permits the passage of a second amount of light from the Ught source, where the second amoxmt 
of light is different from the first amount of light. 

FIG. 1 is an isometric view of an electrical connector 100 according to an embodiment of 
the invention. As illustrated in FIG. 1, electrical connector 100 comprises a housing 110 and a 
Ught source 120 inside housing 110. As an example, light source 120 can be a hght emitting 
20 diode (LED). Housing 110 has a surface 130. In the illustrated embodiment, housing 110 has a 
rectangular shape; however, iri other embodiments, housing 110 can have other forms or shapes. 
As an example, housing 110 can have an oval, or football, shape. As another example, housing 
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110 can have a wedge or pyramid-like shape. As yet another example, housing 110 can be 
shaped like a cube, or like an elongated cube. 

Electrical connector 100 further comprises wires 140 inside housing 110 and a connector 
tip 150 partially enclosed within housing 110 at an end 170 of housing 110. In one embodiment, 

5 connector tip 150 comprises an opaque metal shell. In the same or another embodiment, 
connector tip 150 is a universal serial bus (USB) connector tip. As an example, connector tip 150 
can be a USB A or a USB B connector tip. In another embodiment, connector tip 150 is a 
firewire connector tip. As an example, connector tip 150 can be a four-pin or a six-pin firewire 
connector tip. A cable 160 passes through an end 171 of housing 110 and into housing 110. End 

10 171 is opposite end 170. 

A first portion of surface 130 permits the passage of a first amount of light from light 
source 120, and a second portion of surface 130 permits the passage of a different amount of 
light from light source 120. In one embodiment, this difference in the amount of light admitted 
by the first and second portions of surface 130 is due to the fact that the first portion and the 

15 second portion are constructed of different materials. As an example, the first portion can be 
constructed of plastic and the second portion can be constructed of glass. As another example, 
the first portion can be constructed of a thicker layer of a first plastic and the second portion can 
be constructed of a thinner layer of a second plastic. 

In another embodiment, each of the first and second portions are constructed from the 

20 same material As a first example, the first and second portions can comprise different 
thicknesses of the same plastic. As a second example, the difference in the amount of light 
admitted is due to the fact that the first portion is textured or translucent while the second portion 
is non-textured or transparent. In one embodiment of this second example, the first portion can 
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be textured with texture number MTl 1070 from the Visual Texture Standards Book published by 
Mold-Tech, and the second portion can be a clear-polished portion. As an example, the material 
from which the first and second portions are constructed can be an elastomer or a semi-rigid 
plastic resin. As a particular example, the material can be a transparent grade of polyvinyl 
5 chloride (PVC). Transparent-grade PVC is cost-effective and is flexible enough to allow an 
effective strain reUef to be molded mto housing 1 10. 

In one embodiment, housing 110 can be formed using injection molding techniques. As 
an example, PVC or another suitable material can be molded around light source 120, around 
wires 140, around a portion of connector tip 150, and around a portion of cable 160, such that 
10 light source 120, wires 140, the portion of connector tip 150, and the portion of cable 160 are 
contained within, encased by, and/or encapsulated by housing 1 10 and such that no air gaps are 
present within housing 1 10. In one embodiment, the second portion can be clear-polished as part 
of the injection molding process, rather than in a separate poUshing step. In the same or another 
embodiment, the first portion can be textured in a separate texturing step, rather than as part of 
15 the injection molding process. 

A Hght beam incident upon a Ught-admilting surface will be partially transmitted through 
the surface and partially reflected away from the surface. More specifically, the incident light 
beam splits into a transmitted beam and a reflected beam, with the relative proportions of each 
beam compared to the original light beam being influenced by, among other parameters, the light 
20 beam's angle of incidence. For angles of incidence above what is known as the critical angle, all 
of the incident light will be reflected, and none transmitted. Such an occurrence is known as total 
internal reflection. A textured or translucent surface, by decreasing the likelihood that a light 
beam will strike the surface at or above the critical angle, decreases the likelihood that total 



PX01DOCS\434323.1 



Attorney Docket No. 0173279 

internal reflection will occur. In other words, a textured surface will allow more light to pass 
through it than will a non-textiu-ed surface. 

Referring still to FIG. 1, surface 130 of electrical connector 100 comprises a side 131, a 
side 132 substantially opposite side 131, a side 133 extending between side 131 and side 132, 
5 and a side 134 substantially opposite side 133 and extending between side 131 and side 132. In 
one embodiment, side 131 is substantially parallel to side 132. In the same or another 
embodiment, side 133 is substantially parallel to side 134. In the same or another embodiment, at 
least portions of sides 131 and 132 and ends 170 and 171 form the first portion of surface 130, 
and at least portions of sides 133 and 134 form the second portion of surface 130. Accordingly, 

10 in the embodiment illustrated in FIG. 1, side 133 is illustrated to be transparent. 

As alluded to briefly above, in a first embodiment sides 131 and 132 are textured as 
previously described herein, while sides 133 and 134 are clear-polished, also as previously 
described herein. Accordingly, more light from light source 120 will pass through sides 131 and 
132 than will pass through sides 133 and 134, thus increasing visibility and light intensity at 

15 sides 131 and 132 over the visibility and light intensity of sides 133 and 134. Sides 131 and 132 
are thus readily distinguishable from sides 133 and 134. In a second embodiment, each of sides 
131, 132, 133, and 134 can be textured as described above, thus increasing visibility and light 
intensity over that of an electrical connector having a non-textured housing. In a third 
embodiment, at least portions of sides 131 and 132 are textured as previously described herein, 

20 while at least portions of sides 133 and 134 are clear-poUshed, also as previously described 
herem. Accordingly, more light from light source 120 passes through the textured portions of 
sides 131 and 132 than passes through the clear-poUshed portions of sides 133 and 134, thus 
increasing visibility and light intensity at the textured portions of sides 131 and 132 over the 
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visibility and light intensity of the clear-polished portions of sides 133 and 134. The textured 
portions of sides 131 and 132 are thus readily distinguishable from the clear-poUshed portions of 
sides 133 and 134. As an example of this third embodiment, a logo, a letter, a series of letters, or 
some other symbol or group of symbols can be textured such that the symbol or group of 

5 symbols are characterized by increased visibility and light intensity, as described. 

FIG. 2 is a flowchart illustrating a method 200 of manufacturing an electrical connector 
according to an embodiment of the invention. A step 210 of method 200 is to electrically couple 
a light source to a connector tip. As an example, the light source can be similar to light source 
120 in FIG. 1. As another example, the connector tip can be similar to cormector tip 150 in FIG. 

10 1. 

A step 220 of method 200 is to provide a housing around the light source, where the 
housing has a surface having a first portion that permits the passage of a first amount of light 
from the light source and a second portion that permits the passage of a second amount of hght 
from the light source, where the first amount of light is different from the second amount of 

15 light. As an example, the housing can be similar to housing 1 10 in FIG. 1. As another example, 
the surface can be similar to surface 130 in FIG. 1. As still another example, the first portion can 
comprise at least portions of sides 131 and 132 and ends 170 and 171, which sides and ends are 
shown in FIG. 1, and the second portion can comprise at least portions of sides 133 and 134, 
which sides are also shown in FIG. 1. 

20 In one embodiment, step 220 or another step can further comprise providing the first 

portion to be textured and/or providing the second portion to be polished. In the same or another 
embodiment, step 220 or another step can fiirther comprise providing the first portion and the 
second portion to be constructed of an elastomer or a semi-rigid plastic resin, such as a 
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transparent grade of PVC. In the same or another embodiment, step 210 or another step can 
further comprise providing the connector tip to be one of a USB connector tip and a firewire 
connector tip. 

Although the invention has been described with reference to specific embodiments, it will 

5 be understood by those skilled in the art that various changes may be made without departing 
from the spirit or scope of the invention. Various examples of such changes have been given in 
the foregoing description. Accordingly, the disclosure of embodiments of the invention is 
intended to be illustrative of the scope of the invention and is not intended to be limiting. It is 
intended that the scope of the invention shall be limited only to the extent required by the 

10 appended claims. For example, to one of ordinary skill in the art, it will be readily apparent that 
the electrical connector discussed herein may be implemented in a variety of embodiments, and 
that the foregoing discussion of certain of these embodiments does not necessarily represent a 
complete description of all possible embodiments. Rather, the detailed description of the 
drawings, and the drawings themselves, disclose at least one preferred embodiment of the 

1 5 invention, and may disclose altemati ve embodiments of the invention. 

All elements claimed in any particular claim are essential to the invention claimed in that 
particular claim. Consequently, replacement of one or more claimed elements constitutes 
reconstruction and not repair. Additionally, benefits, other advantages, and solutions to problems 
have been described with regard to specific embodiments. The benefits, advantages, solutions to 

20 problems, and any element or elements that may cause any benefit, advantage, or solution to 
occur or become more pronounced, however, are not to be construed as critical, required, or 
essential features or elements of any or all of the claims. 
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Moreover, embodiments and limitations disclosed herein are not dedicated to the public 
under the doctrine of dedication if the embodiments and/or limitations: (1) are not expressly 
claimed in the claims; and (2) are or are potentially equivalents of express elements and/or 
limitations in the claims under the doctrine of equivalents. 



PX01DOCS\434323.1 



10 



